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1#B3¥1 1 -1 9 5976 



mmmmw. 

mflHKX-Cft 9 . fufEx-f *yf-y yfji 

ff-^B<t . SK<oy- F^fBoy- K^gBfei 
5r«#a»36«ffffi L . SSI CO J - H frh m2co J - K £ V 

2co y - k *» m<n y - k 4 v<vigMte X tx»co y - 

H*^Sg40y- K4T*cDig»J;<0£I&«y- MMc*t 



v f - y /swj "9 „ y - k ^ 4> S52?> y - 

«tvsE^y-F*^ii4coy-H^cog8^sqtL. 31 
20 y - t »4«oy - K 4 v<^>m%±co^my- h 
MzMi-h&LZ^mwxj -y^yfm^FtzJ; ^fltjffiS 

fi&lwy-hRoiWW, mi^y-K^^2oy- 

K 4 T*^«»*3 <£ IX*3<0 y - K 3&» <5> Jfl2cD y - K 4 "CO 

»T * . "*JB««f H»OA* t >' 4 T"<OttB , ^2c7)^ 
^*«B«»EIHW>A*ey4roiHI, »3co«»fc 

^aasrh-w ^=t< ttio4feuaa^e#^aj 

*^**W«fc«IiIBSIB-C*Os ^ktHl, ^2 
Ml. K2<oy— Kfc*L. 

B^l^W»*l3B^aj*ev4fcti^««fl|ig 
BcOA^b e y^\ SSL 4fc«, lo4fc(±a3R<OMra 
y-F^giL, Hifiemi^J:^friS^20X>f 

B'jfesi^oy - K^>iaty-^ ■ ku-t x«B^»oj: 

miiM2<r>y- koihkv-* - KU-f ya^^oj; 
S^^, «HE«20y-H<± % ittS. 4^fi. lo4^i 

aft^na y- hSrssu frieiS2c7)^<B«firig»<?o 



(3) 
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2, 3B3«0««|i««f|g||*jJ:tf»i. jk. H3. WA, W. 

m vmftistiL&imw. ztiimmft*mm& . gi2 
mu mz. »<oy-KS:*u friemiow^0S& 

<oaj* tf^ifctt^fl^EII^A* m . 

y-K*\ HulE^3, §(14. Sg5. yf-y^ij^f 

mimwxj "/i-yymTii, msMizcomrmii&.t 

mimics - HfOStc y-x • K u>f y|gff§ £80 J: 

mimmxA v+yfmT-n. mnm2<vmi¥miii.£± 
B!iie^3<7)y - h"c7>r B i(c y-x • h w y-uss s-fto i 

A* t° y4&«¥i««MSEifc*>it}a e 

xijvy* Mi*mfc$m®i&niiijivytzmwi s 
mstmyryx-i •vj-y7 r m??)LZ\mmEtfm5.micD 
aa "»+>7XF*ni,*\\mx£x*)-m\^ m 

* 'y+yrmTnLz^mm&xvm^ztztmk-? 



so?i«iS:fif^. ^-< t t,iot^{±aa<7)^-f s-aj 
^<ttMi. mi. m3co^Rsm»fcj:vmi, jr 

2. S3. 314. »5. 316. 3B7. SS^X^ v+>f&f 

Bi«os6fPi6bs.*^s§ a hm\<rm ft&m&t&ikm. 

WW. sk. S3coy-Ks-iru. 
B5fdmi«o4fc®«ftfisiK«oai* evi ^te-^ttJMf ® 

y-h£&l£U S?I5mi*Jj:£Xf)ISS2cOX-f 

mfemi^-Y yf-y^S^i. Bule^ieOiftff«fi^i: 
miesi<oy-H(7DiBi(cy-x ■ Ku-f y^js^-^oi 

frfam2tfott®«^nis&«oa5^ t° >• 4 7t (i^^sia 
y- h s-ss u , eie^3fe j: t/mtzmicox ^ 7 f>/ 

B'jiem2o y - k nmz y ■ k u w >-gg§ 
B'jfeH2oy-K^(Sty-A ■ Fu--f yumzft^x 

yym^y- hmmizimzix. 

irriB^2coy - h ^. Btries7fc j: i^friemsox a ••/ + 

yrm^coy- hwrniztgrnsti. 

J:l>'m7 COAA -y+yrm^li. ffiizmico® 
fr£a^tmrie^3«oy-F(7)(l{cy-x • yt& 
m:¥fr>£?l l z®miSi\X&-). 
w\ ie»6ij J: l/SS8tf)X -Y >y f - y s miSM2^m 

f^litbS t if ISSS3 W y - K iOHKc y - ^ . ku--^ 
» £»o £ 3 fcJStt S *it fc 9 , 

$^>t, ffirieB3<?)y- Kji. its. s^ii. io±rtSi 
aa»<^aiay-hS:eiL, Buie»3o^w>»iiiS8<?5 

A*t>4fettifi8l«c«aillBoaiAtyt:«ttS^. 
fc»ifIE3B7<OX A ••/ f- L « l ^fi|«EJ: 0 S5 

E* 4 'fjES6i fMwisim&<Dx a "/ & yym^<n> L # ^ 

iz J: -9 T«)K$ itfcl&ay- Nar^TL. ^ < t i lo 
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4*tta»<oA*«-*fc»u mummy- biz* 

2. S4. »5, fS6<7)X>f 

Brjfa»3^^>f WIE»lco»f«(4jSfc 
BffK£S4<0.x>r y MfElEcoy — H fc Kfie 

IWE»3^)y-HOHIty-A- KMVIS»£»oJ: 

MisB6c7)^>f vf>/if{i, »ia»3(^y— Ktitie 
KcoBff«fiLftoiBfi:y-^ ■ h'M >jgffi£JSoj: 

SAL. M£^2cottB«»®Kc7)A^b a y^^$ 
ft. 

SAL. WK»3<^1S«»lilB«0A^tfv^«aS 
fu 

mieK2*5«ttXK4^^ yfy/ffco L# iMIfgJEJ: 



*Wf<4:t>*U «2 % SQ«0tt)B«»[lll»l3j:^*l. Jg 
2. »3, JB4. £56. SW^-f 7fy/Sf 

*lco«ifWfiL«#j»tt S ix £ m^fMVttftttll , 
J^MfP^flbMIMI $ ft h K^MfKffi J: 

hSSr^TL. 

iuie^ioy- KoiBtc y-* . KM ygB^J^oJ: 
WiBiK^o«M«»EiHKoas * tr >-#\ But emi^i&giy 

-KBfSrSAL. UI2^3fe £t*m^<F>*4 v*>y 

mrcoy- hmmzmmzft. 

MiEm4^^>f -yf-y^wii. mrie^2coiti#se^fc 

BuldB2coy- KcOPaltcy-x • KM v^KSrJ^oJ: 
frEKl^y.- Ka&*, IoIdm5feJ;l/-miie^6cOX'Y y^- 

y k mm izmwt s n . 

\tMS±L&, t m f es&co J - K coHic y - x • F >f > Si 
BSrlfoJ: 3 tcJg^S ftX& 0 . 

•fWiffljftklWEWSoy— K^)Hlfc:y— • KM ^jg 
»SrKro J: d iiTio 0 , 

aBKO»ay-KSr«AL. WE»30*tiB«flrEiB^ 

A*e>43tji^»*jit«iiiB(^ai*e^(cftasii, 
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l/JSl. S2. SS3c9y-K£^L. 

faE352<7>y- h'#ijyESIl<?>*-f ■vf->^WF^i b' 

toieSSlfe J:tf5S2«oy- Rcff-s§-* ? 7J3£*U 15Elf53 
S^SrfltJIfc-fS^Sk LT, ffirie^W •yf-Vjy'SS-foy 

- nwurro^ai *s«o*tt«i«K«:3E;c. 4vi k s- 
stcf^-f 4^ rx«E«S:S2i6i t srwat-r* 

[«*S1 4 ] liuEL# WiBJE* f fi$:4*-"f yf-y^" 
Jft^Srff 4*gk LT, MZX-i -v T-y-ZmTwy 

- hKflaWM-ffifcSS*. 4 -I 4: **#Sk f4fi *JS 1 A 1 

[ft#*l 5] tteL*vMMflE*WSrft*>f y-f-V^ 
#*«rHMM-ft*»kLT, ffiE-X'T -y 

<n\ ^tit^\,zim<r>^mwwmmmm.. 

i/c, ifie^-f 'y^-v^sg^wy 



lex-r ■■/i-y^m^co-y-h^^th^'i^mcoo 

t», MSt^4M3£ffl*^4Ck£#Si!k^4ff*im 

l . mtinmzm t na^muM-** c t e J: o . he 
May- h *2&7c«K:iHi Lfc#w t*$m®8&mmx' 
fo->x. ®.ffitb*.4 vj-yrmTcoLz^mmjivm. 

KfT4 Z. k £ #® k r &IS«3ll3fESi^SPflsmSlllK 

mm. 

3S13IEiKW^*^llsIK^S. 
[IfcdSl l 9 ] m&Hsm?- b £■ l^Tc^'JttlciSS 
L , ffiSt<0?iJ fc H^iaiCM-^S i k (,z J: 0 . mffB 

mm?- h ^2^7ce^iciea L^^«cs^[iiK^ar 
m&Lzti&tfcmy- b ift-wmzmmn,, m-zft-o 

ou* wtt«E<o^>f >,^y7'm?t,z£ Vffij&Zix&m 
fffim&comzm o , ^x^jssr^-r^^k* 

^'J&iagLTtiStg&ttTA-oT. ISI-^SSklBI- 
4 -fe^5 7'5 'J SrIBtt-f 4 ; k &#Sk "T 4 -b^7 -f 

t* o , < k t , mmm^ti x vmw&szn? * u 

<n^< Ht3rr4*x-yri=j:4ff»:ism£-jm\ 

=*3 T 4 X r v r Sr *tr k £ k ^4 ¥«{fr*Mt@8& 
CttJftia 2 3 ] »fHH«3B2lEtt<0-b^9^ U S:E 

<«ftaig»*BSr»«--rs»tt^r'ft"5. ^<k 
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E^L#^fflcOX>f -y^y^SH^J: >31»SS*ufc-fe^ 

< k fc^£*t?0BS:ffl«»rU 

? £ k £m8^6^f«fe»[IIB. 

[W*«2 5] fi#Sa»4»(c^D.y^«-tfc:J:i5*ijffli 
$ft*m^EIB*«»*U 

co h ^ y * r^tsm 2 coEBS:*^i i k £1$&k 

i-£^fr*RiiiB. 

<o h 5 y ^ ^ t> tz h m 2 comm * *-r * 

±iess i co®&mwfflcom^M3mmti\ mmmmmz 

tti*V^J:dK. ±teS2c^(Hlffi^jt-r^h7>> ? ^ 
[0001] 

[0002] 

SFETtffc<m^t>tlX\*& 9 MQSFEUCJi. L^VMimS 
**#ttU ZiCDL£\i^1&W.f±t f Z£*)FElC0*>-*7Cr). 

[0 0 03] L*>U imisytfi/jL'JJ* *V 74 

X? -;*77U ^-^-X ( 1993^5^ ) m455*^»46 
H (1993 Symposium on VLSI Circuits Digest of Tech 
nical Papers. pp45-46(May 1993)) totf^ ilT ^ £ 
L^ffifE&6£*i9ffi<K5£-f&k* MOSF 

W**«lllB<o?B««^*<#*(c*& < i-4 k ^ 3 



[00041 -jRC, M0SFETcOL#^lill;SS:Sf<^fi 

mzn. mm?&mtmmzkrmm.j)z:®mi. mosf 

[0005] ¥^i**SH}BSS+cOM05FET£7) L # V vfl 
iS*cO*«t:J:ntf, 1996 7M ■ 4 - ■ 

^x^;p 'Ws'-X (1996^) J£l66jT^Jgl6m(I 
EEE International Solid State Circuits Conference 
Digest of Technical Papers, pp. 166-167. 1996) tC$> 

h x o \z . m^mmwcommmizjfc t 

[0006] WHH z fi-274620'CUs ¥*<**«EB£« 

^ixi, 7d v ^ Jifi t # V ^tt«£EcoMQSFET(c -t 3 -C* 
5: 1 > 7" o y ^ (iSf L S i ^ISEcOMOSFET L T » ft ^ it 
hZt^^hX^h. 

[0 0 0'7] TA ■ -f — - -f — — 

;U ^-7" V l J v KXx>f h if-^r y N> V0L30. N08 

(1995^8^) m847i:^^m854H(IEEE JOURNAL OF SO 
LID-STATE CIRCUIT, VOL30, N08, AUGUST 1995)^ J: tl 

±R^^ -y^y^MOSFET^OFFL, ^®mzmm£i£1& 

BBSrfllSE-r&MOSFET k Jt^. ^tmmzLX& 

<zttfimztix^&. 

[0 008] 

^ y>s:>f d#^t^x ^ 71bfeti& 

nmimmizj&tx . mwu TxwEmtxitzitm 

* 5 fi1SS n h 7n v ^ »4<S L § t ^fflSJEcOMOSFET L . 
Z 0 ^7Qy;i«L*V ^fitmScOMOSFET k LTiS 
ffS*4^k36«flBRSft.T^4. S^cte. BMl:^ 
-f f-y^a«3&«B*S jl4vv»jJiJi:M0SFET<OL # 
«ESr*<-rftCk*«tl«$<iT^*. kZ*>fi\ A? 
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ffl*fci±* ^teL*v>«E£Ttf4:fr8rc«i. 
£IMm^M&4^^£-f 4 - #»8!*fe<0t* 

[ o o o 9 ] hi ioQmz-vmftt&¥-mwmmm% 

IZ&lfh? V 7T7D y TTBOttK^T 4 W 

OMHz-dMW&fc^Wi. 11*0(1) fflmnii 5 te, 

£MS&ifiT4 W ffilOnseci ^ffite^LT 1^4 

«fi«#*4. w<0^*ABlS»cO»f^aKSrl25MHzC 
L/^^:il £«B**-r -f l"f ffiSnseci; 
fite#^LTi*4i#S#£t4. *cofctf>te. 
ffiteiixWf. ra-feXftfrtJEii, 4fc«, Sffi^V 
T^MSeiiwtfciO. 0»S»«-r6HQSFET<?) 
L*V*«EEfc-IWK< LTV*. 

[ooio] -t^ts*. witr. hi i*<7)(2)^ffi 
wj:3fc«fk-*-6. l*»l. z<omzte, v-?mmz 

fiL4<46«** r *>*. j£te, ifflHfc&Srfco 
fc«< Lfcv**£tett. m&cDtmttzititf. rn-fe* 
Zkfr1k3cz-h , 4*12, ^A4TX«B*3E£4£fc 
(ciO, EI»ft»«-f*MOSFET^)L#v^(iIlIES:— 
<LTV*r. *<5DIS*. Witf. H*<50G)#*^J:3 
teSMfr*-4, ^>4 9„ EB^BffiSJK^fiTL. 100MHz 
liSI&T'#*<fc-oTL4'3. 
[0011] *<IT\ »f|s3lJK**M-4*», ?H»«* 
Sr*fti-4*»S:«AT . if fe**&3H8i*:S*4 
ofc. *^UIlii, ±ELfcJ:d*tt*a«<!OlSl« 
££S¥&~r4<I*:teJ>4o -fKchh. MOSFETtci OfilfiE 
$ ft 4 ***** HHBKK t C *5 V vc s mm.iz J: 

&rmmx<nmmtmimm<r>mm%imt,zi$frD . r 

mM^m^^nmizm^^^^^nw^m^ 
«flW4£4:te*4. 

[0012] sfcKtt, u —ornate J: -&fffiBt«*<5om 
jd t mim^mm^mmztm^htzMz^^^ 

[0013] Sfetete. »J-?«atJ:4aW«*Oi|| 

[UKcoSfh^i* «r «flW" 4 d <h te& 4 . 
[00 14 3 

imatrmi-thtiib^m ±ia*H&s¥&i-4fc*> 

w*»?H^)*ftt. *4— jewlMWXB. ffllitf, 
«tt7n-y?te*v*TT&£*>. L*vMMtE<oW*:4 



[0015]BL<a^*fc, *«^ a HI*«8IEI» 
■WBfrteo v ^{S-^^B te«i o Ttt-Wfiyb 4 

9&J&?-4fctf>fc:. U4te^*D*4B»te*5ivc 

t± , Bff aattiav u - ? «ata*/hs v ^ a l s 

u««E<7)mSFETteJ:9«j£L. 3!te* r-fWte*» 
OS: v tefc v \t . »J - 7 mSEti:*: £ v ^ tfSrfESJK 
***r*J: a^rfflcLS^iaWE^MOSFErcJ: DSUt^- 
4:T&4. 

ii, 4^*^SB«»+^fc4«*eKSrWL*^« 

*S < * ») Six* »ff JW«t«:»JE-r * - fc a^-C* 
RL#^{icOMQSFET^Tlf^4i:, SCf^ 

-f tc^g^^ l , mmz y-9 wmiz x h rmnji 

Jp$*4«-&fc:. fi^gKic^oT. fiLSt^ffl^MasF 
ETtJSL#^««E^>mSFETS:3ia:«aS*. g^^tx 

[ o o 1 7 ] $ fete. *»B^^f*»a^*3^«pa 
» % ¥»^ma[ii!^s*^io^*y-K^fe^fi 

^g»*«. S>4 y- KT**LT«R<0>^- H^4ft 
*BH»te*J^T, niELfcJidtes fEcL^V^ffl^MOSFET 
kWLSV^^EcOM0SFET&ai:affiS*4iS^. ffiL 

& ^ii<?)M0SFETco^s«/hffite^4^te. i&^y- 

H j&> fciHS y - H 4 T'CO^Ktete L # V \ft«OM0SFETft ^ 

<fl6ffl-t4ii:T»4. i^, a»o*&jay-H*»fe^ 
<i#i6S8**«. j>4y-FT-&a[L. io^i*y-Kte 
M4g88te»LT. fTieL^J:dte, KL#v^fi^MOSF 
ETk*L*^a«E<OMDSFET*aSattS«4*&. fflc 
L# V^ffl^HaSFET<7)($ffl&fi/JMlSte-?-4fc^te. -&tf&S 
- F*»fe - K 4 TOHHte fSL^V MSOMDSFET S: 
^<flW-f4i4:T*4. 

[00 18] Sfete. *»BHte*5l^T. L^^liWE^ 
Jt&4MQSFETtei 0**f«lffllia»*fll*:1"4fca6coifs 
icO^SiimiiaNOSFETcoy- h KflJHTO*»*K«^ 
^ttlKftK 4 C k T2b 0 . H2<50#fSliH?teMDSFE 
T«0S«tefltJft^4^>M T^«Ea«r*£4ii:T* 
0. »3^a««reHDSFET^y-NM<UW' 1! tt6frSC 
£4«ItTj)0. »<50*att«EMDSFET<oy-bft* 
^£4«Ii:T-fc4o 

[0019]$ fete. ±ieLfc4o<0*HS:«^-&*>* 
4^tteJ:0. L&^ffl«E^H 5 ar4MQSFETS:fl|^4 

[0 0 20] $fete. ±IELfc. L#^fimE0^4 

mmzm&T&mzcD^mz&^x, a«te«»-T4 

A>f TX^JEEfiSr^i. 4^te. 5^te*6»$ii^1g^ 
w»ttw>x;PfiB«Sr«fi6L. » f £ L * v teWEEtfn* 
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SMDSFETUW: & * x jHR«±£EB£ - k £ Wr » 
k-T£<I kT"J>& 0 

[002 1] JJBLfciifc, L*^tME** 

H3r& MOSFET £ & * x yHW&JbcWjfcfr S fc*> , 
Wgy- b SrliX7E^«^S« L < MSOTfl *9i k ft 

x;HKi*±^i5ifcL#v^mEoMDSFETawEL, ntn 

[00 22] Sfete. JJEUfcJ:^^ B-<OUS^« 
BE^MOSFETtC i Dffij££il&t&*I^- b £ . RI-<Ofl! 

$ i u~ . mart* & aa^J^f&sy- b tfRi-^ l * v ^ 

» "5 * x7P«««:**t- & - k £*r® kiT£ - k "Cfc 
[0 0 2 3] JJELfcJ:5&¥$f^M3B^ 

fflttE^S^rSMOSFETtciOfltfigSi'^^ii^iO. r 

^>-b^*«aj45 fiT ^ft - k Sr^HNfi k f & - fc "C* & - 
[0024] JJ2UfcJ:-3«:¥«f«IMia»« 

LiVkftWEtoWS:*^ •yty/*FtJ: 
-tyWSrMIRL. MraiIIB£« 0 ^ T « * -/ 7° fc ■£ tf C 
[0 0 2 5] ±IELfc«t^«r4Mi*«*EIHW 
r^U£iaiSLfcl£«Jil(*2rfflW SLS Wilcox >f v 

[00 26] *B»Bfl^ftioajft'C»±, 

iMift-^TJWP^J: 3 left ^co^Sftl*-* &EIBS: 

^rifflRcob^v^^Sr^r-r*. <i^?£ff£ 
a -y^ ft-^t-i OiPIWSixiJB 1 tfO0B£«3»* 
Ls *i<oiiIB^ia<o«^tt+WilH«<o*«:*aft 



[0 0 27] RttJStti: LTli. fl»«B+fc:7n-y 7 
«#^J:0»]»S<x4»l^IS»SrlMSt*L, WIOS 
B^IB^«^Bfcfil»ft^W*&^^ b ^ ysAx? 

JStAot, H»*1«t<-t*l<0EI»«5BI^«* 
[0028] -f*:jfo*>, BHI**H— (nYvV'J^^m 

B^*0»^«8aR*8SJ»t2» - ttfTZ h , 
[0029] 

[0030] *WHOft«B«rSaiHiift«^BI 

7 r^SL^ ^ii«EtOMDSFETT-«« l^^f V 
>f erlnsec. ffi L # VMISE^MOSFET T«JSlc Lfc**<0 

[o 03 1 ] HiKfcwc. jn»*tr*Latma^— b 

OH fl3. gl5*»fegl9«. fiL#V^tt«Ei50H0SFET 

E^mosfett«r£$*itv^. ^iitziO. fll^i^'g 
ll3&»fegl4«:liTfl26cS&*SB<OT -f H USnsecTfe 
0. fl3feJ:U f gl53&»fegl9Sr«Tfl4fc:S*ttB<0'r -f V 
-f (i4.8nsec(C^: D . M^gBk t>5nsectll*lT'J> 0 B 

[0032] zzx\ J: a tc^r numy- 

h^St^^ticOMOSFETTii^-r^k, fl3^J:tXgl5 
/?^gl9$rg"Cfl4(cS&SB^T 4 l^^(3:6nseck^ 
0 s *ElB«167MHzf L**ff - k 

[0033] jwc. y-^«at*a-f&". --t, s 

L S V\iI«E^MOSFETT«ALfc*&^lO«0||iay-- 
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raBU-^^aHllSpAfc^rO, HWSL*vv«E0>» 
SFETT-*lj£ Lfc*§-£<0*£ U - ? «S[{i65pA^^r o T L 4 

IHKOMX'ti , 'J - 7flSKl3pAT 
tWWa«ftl67Mz, 4tt±. U-?*«65pATt&fWS» 
ISCOOMHzCDjSiR L**T# tcfritctf. 3 
fi^-gKtC .tot, 'J - 9 «8(D7pA-C»ff ffl jSS200MHz 

iifcftt, ^»«lS&&«j£^4fI#il&tf>7 i 'r 
l"ii,Z£ fKL^V iffiUEOMOSFET k a L £ v ^fllK 
cOMOSFET £ fi^ >fr It l> CI lz fo h „ 
[00351 H2£fflV>T#^fl«08ijcO»fcM£^. 
@2cOlH]Ki4. Hlk^HflWrlllBT*** 1 . 
■&<Oli - H2T14.. I4iy- b«17jWB L * VMMLEOM 
OSFETTflfj£S*VO^£fct*;£>4. H1T14. fl 
3*3 J: l/gl5*>£>gl9£ ttTf 14(cM* 1S»05£T 
- h t S ^flfficOMOSFET-CS^cS *U3 0 . t «f 
4 W(±4.8nsecT&-3*:. -S* 1 ^ ttfW8*fe2QOMz 

SS^Srlogfi^-tirS^fc^iO, r-f U^Sr5nsecfc 
«80i33pAfc:«r«.. o^O. HZfcS-neSttW^*? 

®BOS&&M0SFET£jSi:vI ; ££-tir4 •! kT"J>l> . 
[0036] BBfcfflv v 'C*»ffitf5&6*i8'J»*ltHt 
jjrf. S3T'ti, 7>J yT7a-y7f31. f32„ f33k. fft 
hg30l36»4»«317fcJ: OKMUHrC ^4 • f31*»M 
32cogK*3 i t>"f 31*^ f 33(7)gS&co @ S i: "f 4 t -f l^f 
&10nsecfc-f-|>. #*TW^UWiSj:W f, ;-^«aW> 
f»il2ll*5J:tfBI2i:EI»J:-*"4. f31*»S»f32tf>£HL f 
31*» fef33<0»»<0 k* * t . 1 HH«0ftfI**- h t'ffifiSt 
£ft-C*3>5\ 10nsec<7>-r -< £rH3S"$~4>t#>K:l±. 11 

■©S^MDSFETrflS^-f h . 

[0037] z<7)&f. mizTfrr x a p&s&^ji 

g8^-C"S>4g301*^g305S-ffi t § ^ffitBEOHQSFET-eli 
B!ctl,;t(:J:0,IL^ \ffl«EraMOSFET-Cttl£-f 4 
ISfiy- hRfe^flrCS'hCr t - k 4 . £ <0* 

(Oi&my- hmt i£ g307*>£>g311i3 ± */g313z> f>g317 §r 
AS t £ V MimEWMOSFETTIt Bg-f -& k *S V - ^ m?*t«i57 



P A k * 0 . «16*ft«<0 =t 3 (C^-C coimy- h Srffi L * 
V^mffcOM0SFETTfl!f£Lfc%^{±85pAfc^S. 0 

^JSHtJV^T, fgL^V->-(ic73MOSFETkSL&V>flUIc 7 ) 
MDSFET jlSvIffi S * 4 . & L * V ^tt<7>M0SFET<75te 

•cwssitft t § v %fi<^MosFET &&<mm-rz>zbX'f> 

[ 0 0 3 8 ] 04 5r ffl V vc *^Bflco § ^ tgiJtfO^ttW £ 

^•r. H4{±. 7U-yr7o-xrf4i. f42„ mt. mm 

y-hgtolfrtMVHzZ 0«*SnT^*. f41*>M43 
^0g!8« i y"f 42*^f 43COI18SO a»k-T&-r^L"fSr 
03|3|^ClOnseck-f4. 45-3)W>r-f U-f fcit/'J- 

gSS. f42*»^f43<?)@KOk'*)^i>. lUI^S^'-b 
-C'lt^SilT^O . 10nsecc0-r -f Sr^R^&^lC 

[0039] CC0B#, miZffct X 0 IZ . ffiSS^DftjI 
M*T"$> 4 g407c^ ^>g411 £i& L « V ^<imE<7)M0SFET-C-1§ 
j£-f 4 i k J: 0 . ffi t # V vg«E<OH0SFETT«*-f 4 
tftliy- bScSr ^*t'S'J^--f 4 k * 5 "C' # 4. i <?5*i 

-&<o*g 'j ' - 7 «SKi37pA-c*> o , mmso&mmwM 

comm-y- ^mt Jfg401 £>g405:i3 i t/g412*» ^> g416$: 
iS L # V ^«EfiOMOSFET-C«^-r €«{457 

V%ffl®ScOH0SFET-Cl9f£Lfc%^«i85pAk^4. OiO 
H4{C^-r»SMfO#^ (4 . ffliSc^fe^ ✓ - ^fi 

^•gSSt tJ V^T . (S L # V \(1<OMOSFET k if L # V 
COHOSFET i- jffefflffi* * 4%& . iK L * V ^OMOSFETCO 

4t'<0^Kl-<EL&v^li^MQSFETar#< ttffl-f ££fC 

[0040] H19SrfflV^. *% B ^S ^tcS'J^MW 
S:m^-t4. 019(4. 7ij7y7t377fl9lHl-3* 

fcua»<o»iy- -cmrfLZti & ®s«c 191 . mmy- 

hgl91, !&Iiy-bgl92, |SiIiy-hPggl9l2riloT 
7>J .y7'7 0-y7 , fl92tCMSISl<^i-tSSI*3±^' 7 
ij,r 7 n y Tf 19 1 -? 4 ft lia^ii^"'- b T 

flftasnsEiBcwu iwy-b8i9i. ttay-hgi9 

3. !fe-ay-hffggl92£'iloT7 U 7770 -y7"fl93^ 
^i.B2cO<i^-iSS8* <: ra-r4WT'*)l.. -»»L*v^ 
fimff^MOSFETcO^T'ffifig.i-4 k Mfiff8 kit Stir -J 
U^^^-y<-LTL4oki"4. 

[0041] w&s&wjfrgmmy- hx-hh 

gl91«M0SFET SrffiL^V MiSEHOSFETT«lR£-r 4ik(4 

sfct. !&ay-M¥g«i9ifcggi92tc«i-r 
4k. gsi92ii. m^my-vx-m^ix. %&m\*t. 
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Wfimj±^M0SFETTffilSL^gl91X'y r yT^ h Lfc» 
l(75«HO»ay~b8l92tfiLSv^tt«E^MJSFET-C 
ffUSTTI). Hfctt*LTV*£V**^ aBRlCjCtTggWl 
cotfefl y- b <o ^ < «: IBs L S ^<iSE^MOSFETT« 

[ 0 0 4 2 ] I220£JB we x *56BHOS kKSl0>*lSffl 
SRIBi"*. 1320(5. 7U «yr7o.y7*f201*^Sray 
-h«f«201. H«* f -hg201 . M«y-b«202, lo 
4 fc ttflRONa y- hTtS *l* 0Hc2Ol £ >I -> X 
711 7 7*70 ^7 t f203^^^1^fi#II8^it>'> ? 
U ^7°7n'y7 e f202^^>I^Jiy-h?¥gg202, 
bg203 . iftay-h8202. lO*fcU:WBt<0lWy- 
htHfi£SiX*SHc201€:5i-o'r7 'J y 7°7 o «y7°f203 

V ^««flE^MQSFET^)*T«l«-r & t n»R i: t 1 B *r 
4 W S: Lt L4 5 t-Tft. 

[0043] F53IB»OK*»ray- bT-fcl> 

g 202c7)MOSFET £(SL£ V MI«EMOSFETT^^ iiktt 
_h»Lfc- |fta^-h»gg201tgg202^»B-r 
fefc. gg202ii:. KBWIWy-htltAtfft.. gg201*3g 
S202J: 9L»*V*+LWCfl!*S*l.TV^*, gg20 
lSr-^OSl^-H^SIS* 5 . gg202fc*O*52tf>«-9»Ki 
Or* £<0J: 3 8*1<0 

BHW>«Hy- b g201 8: fS L S V ^fflmJE^MOSFETTfflfiR 
BfcliSLTiv£jrv**«, £^B^JEtTgg20l<50lft 
gy_ h^<0#>fc{SL# V^tt«EOMDSFETTHiaE"r 
I). 

[0 0 44] dl2T\ pf-^*;UMOSFET*JJ:f f nf-v*;U 
MQSm(CiO«KSn&«1«S!M0SFETfeffl^fc*»B^ 
-MiCO^PIt^ 7U ^7 D 7 0-y7°fl21^ai 
^tTVtt. lo4fc(^i»OMQSFETta^T. 1B1<0p^ 
^ ^;UMDSFETpmloy- bfcitfSlWnft *;WCSFETn 
micoy- MBStaaSft-C • Pf-T *;W0SFETpn 
Hi. mwtttWtt«»MIVddl21t*l<7)/ - KndKOlB 

*yUMDSFETnmlti. m^>7- PndlklB260illfW{4**ft 

IKVssi2i t borate v-* • K u-f y|H»**»-5 J: 3 (c* 

[0 04 5] Sfet. flSl^-KndHi, ae^pf-^r* 
;U-M0SFETpm2Oy- h 43ctI>'S2^n-f-v *^M0SFETnm2^ 
y - f ^ffiK&gS $ tit V \& „ pf-V * y W0SFETp«2 

miOi!l^afi[»*&JlVddl21i:M2<7)y- Fnd2tf)IH 
<cv-7 • b'W ymi^^>XoizlSB^n, n^A- 

*;WiOSFETnnG»i. §12^7- Fnd2t»<0 1 »fWtt«» 
HVssl21fc<7)HI£V--X ' Hl/>f>«^i^^ 
«$*lTV>*. SfeC. »<oy-Knd2iiio4fcti« 
ftOMOSFETSrffloT. »2«07'J 7 7 8 f a y 7°fl22<0A 



[0 04 6] *@T(i7U -y7'7Qv7 e fl21 s fl 

7 7 r - ^- h ^^Ife^iy- b le-^T* LTMo 7'J 
v7"7D-/7 0 fl2L f!22Wi, 7 a y ?S^CXffXJ)2 
tlX^i. *0-tti, KL^SViamEWOSFETttMV^ 
. fl£ L ^ * V MI«E<3M0SFETli*V *»»"CS I X 

[0047] 012T-(±. p^^*yUMOSFETpm2*3 il/nf- 
^ ^;l,M0SFETnra2^ L § l *«ffi<0HDSFET-C* 0 . P 
f-r *;UMOSFETpml J: t K n^-\- *;WflSFETnml**i6 U ^ 
V MimE^OMOSFETT'J) I) o »-CH»« t T V * * J: *5 Us 

pf-^*/WK)SFETpal*J iLN'nf-r ^/1/HOSFETnniUC i 0 
>f yA-^llf- h invl3&«fltASix. p^-v^MOSF 
ETpm2i5J:t>n^ J r^Uf'CSFETnffl2tCj: 0 . -< ^tt 
a*--hinv2**l*tSS*l-CV^*. ^n y^ff 

^•CK^7'J */7 0 7O-/7 ,i fl2UCA^^iX"C^^. 7'J*y 
7"7 a -v 7'f 121^*^J t: y B^ttS^ Six. >f w < 

-^invl^iW >v<— ^inv2^5l)j^t7 U y7*7Dv 

[0048] 71) 777D77W7 bT'y7° 

t^iaMri^RW*. ^ o v 7«^7 y y 7°7 a v 7Hci'J 

BtfO^f V A M . 7 U -y r 7 D v Tf 121fc ^ O -y ^ ft # 
LXfrZ>7 U «y 7 C 7 n y 7'f 121^1^^*^^^ 

^inv2^)T-f V^fO«*C*ft. -CT\ pf-^^UMOSF 
ETpml*5j;tAn^^ ^yUMDSFETnnlfc cfclX P^-V */UMDSFE 
Tpi2i3 Jtfnf-* *7 W1DSFETnn2S: X L S ^ MimE^ 
MQSFETTltftLfc^Wii^iaHW)'? ^ ^ *^ a,y 
^JWlftBJ: Dt'c^ <^:0 . ^-C&fflcLSv^ttMOSFET-Cttt* 

[0049] zcoi: -o {c. ce*waW"Cfi, f-fMk 

*^»J^i ^ l-Z. pf-r*;W«3SFETpi2*5 ilfnf-v* 
;Hf3SFETn«2CO* t K L S V vfgmffiCC^ hZtX\ "T ^ 

[0050] H13«rfflV^T. pf-* *;UM0SFET*J J:lXn^ 

RB^glJ^SaSWCOV^TK^Hi"*. ^ »J 7770 77° 
fl31^ai^t o >^lC7)p^Y^;^M0SFETpml31^y-b 
fcil/SSl^On^^ *yUMDSFETnml310y — hflMtCiSNK 
SnTv^ 6 pf-^*;UM0SFETpail31«. ^l^Oi&f^Sa 
tttt«Vddl31fc!BlC0^-Hndl31C0iafc:y-X • HU>f 
yfflBfc»^i: -5 (Ctfgg^n. n^^*;UMQSFETnnl31 
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Ji. men J- Kndl31i:»2<0»ff«ffiftlM»Vssl31fc 

Sfcfc, SSKDy- Fndl31tt. «COpf-V*;UMDSF 
ETpml32coy- h*3 ilKS2C0nf-Y */UMCBFETi«132*5i 
tf^3£)p^- ^ ^M0SFETpml34cOy — h ft <fclMS3<7)rtf- 

[00 5 1] pf-^*;WCSFETpml32ti, SSlOtftflpttffi 
flt3»3»Vddl31fcS2coy-Kndl32COPBl^y-X ■ H W 

SFET P ml33i> . RI«^ail^»fWtl«»&«Vddl31i:»2 

^y-Fndi32or s l^y-x • fim y&BSri*^* 3 

fclfiSHS$*a:^<& c nf-^*;WIQSFETiMil32i: W4^)nf-^ 
*;WfflSFETn«133tt. JB2tf>y- Hndl32k*20»ff«<4 
«|^V3sl31fc*>BK:V-* ■ HWva»«r»oJ:a 

[00 52] P f-^^MDSFETpml34hlS50pf' J r^/UMD 
SFETpml35J±. »l^)IWWttflBMlVddl31 
Kndl33<OB£y-* ' yBBfc^J: SWIM 
GCjgMSfts nf-^*ykM0SFETn«132U. HBCoy-Kndl 

33fc»2^i!iff«ffl«^avssi3itcoiatcy-^ * 

^*;UM0SFETninl35i . 1(13(7)7- Hndl33fc»W»ff 
«<atttt«Vssl31k^BI*cy-^ ■ KW>SBS:»o 

[0 0 5 3] Sfefcl. jJ52tf>y-Fndl32ttlo4fc«« 

aw>Mr ay- h tm s ft * tns§ci3i ( #0-ci±«ie t 

7-fl32^A^fy^«g5$nTVM). 4fc. m3<oy- 
Kndl33ti 1 0*fcl±«»W«W*'- hTfllJfc 5*1*0 
S&cl32 (cl3lH«Uf»PWrC«Lfc) *SiLT»3<0 
7 >J . J /r7n y7 8 fl33<7)A*lt , ^WS^*^^^- 
[0054]^, *H-Ctt7 U 777 a 

^ p f.^*;UMQSFETpinl31;fc ±tf nf-* *>W*KFETnml3 
1C± 0 >f yA'-^Siy- Mnvl3l3^M? ^1, 
A- *A-M0SFETpml32. pml33& i t/nf-r *;WM0SFETnml3 
2. nml33CCj:D, NANDlfcay-hNAND131*q)l«Sit. 
pf-Y ^;1/MDSFETpb134. pml35& J;t/nf-^^^MOSFETnm 
134. ral35£J:»K NORtWy- hN0R131*W*SiVC 

=3r±>. NAND131t=ttinvDl«0{B*iai r HCin2(t#* s 
Kti^tl. N0R13HC«4omvl31coaa^lti^^in3fl-^^A 

[00 5 5] #EIBt4. 7 a -y "J 777D 

v7 D fl31CA*£ftT^ 7'J .yT7 0>y7 e fl31^ffi 
*tf:/frfe«4»#tt0lS*U 4 W<-*invl31**J:tfflA 
ND131&iia Lcl31S:S4L7 l J 77'7n <y7°fl32cDA 
t> fc«*6(fiBB*r 6 4"COBMB*3 J:IA\ 7 »J >y 7 e 7 o >y 

31*3 J: IXNDR131 * SliS U 132 Sr L 7 »J -y 7"7 n v r 



f 133<?OA* tflFfcWH**-* 4 WW? a v 
Wnmm^hhSm^hhi *^M0J-CfcNAND131 
ftilXN0R131feJ:Wnvl31^«*-r6-r^^MQSFETS: 
iSL*v^g[«I-C««LA:«*fr=«. ±K2ocogS&cO 

V >«H0SFETT*« Lfc«£fcii . ±K2oc0«BSOt 4 

[0056] m\2<nmW^\t. invlkinv2<0i:^^S: 

£\ ^SSftMOiSK* g»^ndl31-C'*IKU"C^**S 
#«y— Fndl3lJ: 9±SL 0*9* RHB£ 
£ ft & f&3y — h <7)M0SFETpml31& i. lAnml31 L 

[0057] il4^fflV^, p^-v^MDSFETftit/n^- 
^*;l^FETfcJ:0««Sn6««SJMreFETS:fflV^* 
»BB^)S 6KM<?5SOI[Wt:-5V^-cai B ^& - 7 U yT7 
nv7 0 fl41coffi^b a y(itfefiy--bEfl3f^cl41^^4U 

Hl^p^-r^L-MOSFETpmHlft <fctXSl<0n^ *7Wi 
QSFnral41^-h««fc8»Sil-"C^*- Pf-^*^ 
MDSFETpnl41W. *ie0JMWffl«*fe»Vddl41k»l«0y 

— Kndl4lcoBW=y-^ • >'SS-S^5#oi a tcS! 
gg^ ilT O h . ^2<J0pf- -V */WI0SFETpml42 1 Nfllt- > 
JBlO«lfWfl[*lftl»Vddl41 k m<V y - Kndl41^BtC 

^-V */UM0SFETnml41 k ^2^nf- ^ ^;l'MQSFETnml42{4 , 
jg^ y _ Hndl41 1 *2CO»fWffl«iftllVasl41 k OIB 

[0058] 7 II v7°7n ^7°fl42^l±5^t 0 ym^Jiy 

- MHBcl42684 UT . m3(7)pf-«V *^M0SFETpml43 
*5 X X/W&COn^* ^;L'M0SFETnml43^y- b 

Sivc^a. pf"^*;wtosFETpii43tt. ^i^td^ffi 

«»ft»Vddl41i:*2c0y-Fndl42COBK:y-^ ' 
y»B*»oJ: -JicftWSiiTV^. »4cop^*ywiD 
SFETpb144 4>H*t^ *l«0ttf«iatt»«Vddl41 fc»2 
eoy-Kndl42^B^y-^ * H U-^ >-SBS:^>i ^ 
tcSJBESilt . n +^*/WtOSFETnBl43k m4c0n^-^ 
*;l/MQSFETnml44li. 1^2^^- Hndl42k»2<0»fP«ffl 
flBftKVssMlk^BtV^ ' HV>f v«B«r»^«t^ 

[00 5 91 S^>(C JBlO^-KndWltt, ^5c0p^^ 
^A'M0SFETpml45^J:^5(^n^^^;L^0SFETninl45(7)y 

-b*«fc««&ft-CV*&. ^^> i:: ^ »2<^y-Hndl4 
214. S|6Op^-v*;UM0SFETpml46i5it/ f 356C0n^^*;W' 
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M0SFETnml46coy — h M^flN* S V ^ 4 . pf - * * 
;UM0SFETpml45. pml46ii, »10«lfWffl*l&l*Vddl41 
t^3<Oy-Hndl43cOHt-V-^ ' h'l/^fVgll^ 
J: dlCif^^il. nf-v*yUHDSFETnml45fcnf-v*;W10S 
FETnml46te. 3S3<Z>/- Kndl43k*2iOlWWffl«ttaiV 
ssl41ktf)ISJfc:V-x • HH VKBSrftoJ: 3 ten?'] 
fc»«&iVC^4. »3^y-Kndl43«»3<?5 
7'J •/r7C7'/7 e fl43coA+) trytiSHESiiTV^ft. * 

fc. 7'j77'7D77m ?Uv?fI#CK**A:fcSil 

MQ5FETpml41 „ pml42& it/'nf-Y *;W1QSFETnml41 . pm 
142£J: DNANDti^y- bNAND141#«j3t£*U pf" + * 
;UM0SFETpml43. pml44fe Jzl/nf-v */WOSFETn«143* pm 
144tC±0. >fNANDKMy-hNAND142*<airtlS<l. 
A- */UMDSFETpml45. pm!46& itXnf-v ^UM0SFETnml4 

v*4„ 

[00 60] *0»«. ?u^I#CK#7 'J 77*7o 
yrfl41(CA*S*tT*^. 7U .y7-7O./7 c fl41<0ffi 

^t*>*^fa^ai^sn. c^ieaau nandhi** 

i m AND143 SrffljflL. 7 U v 7° 7 a 7 7'f 143<0 A* K 
(IW»r 4 4 T*»Htf3 J: V. 7 V v 7"7 a v 7 e f 1 

)J 7 r7D7 7'f 142tC A^l § tiX frh . 7'j77 e 7 0 7 
y°m2V&l)t 0 yfrt>m^tf&jl2h.. cl42£iliaU 
4NAND142i3J:tfNAND143£ffl»U 7 U -y 7°7 O y 7'fl 

430A*Wi^s t J^& iTOWW^ a * ^fS^CK 

[006 1 ] **«OTCfcNAND141, NAND142, NAND143 
£fgj£-f 4-f^T <7)M0SFET£iSL * \» ^flSETUIfiS; L£ 
iJE2o<0«B*57 f 4 U-f **?a -y 

^0. *^m^*^5-r^>-ttc^^) k-r4. 1212 

cojHWWTIi . i nvi k i nv2c?) if t> Srtt L S v MiTKET* 

013"CSWfl Lfc*) k BHUfc * PMH»K*#S ft 4 m** 

-h(^MOSFET*«jtfi^cffiL&V^lB«£Et='t"S. 

0„ *|g|-eW\ pm!45. pml46£±t/nml45. ninl46£|£L 

£ V ^ftlffi COM05FET k ^~ 4 ♦ ZCDtzObliZ, -r-fU-fSrS 

«*IH£ll*l S * & fcttfcjHI k * 6 « L * v vfll;E 

MaSFET^Srfc/bBMc L , m#9J) £ff S £ 4 -I k ***T 

wt«tfc#. 3 «»J3Uba^*art-**fr"tr t ^ ware 

*9*»5?(;:*4*l4. 

[0062] H2l£fflWt. pf-**^MOSFETfcJ:t/nf- 

* */H0SFETfc: J: 0 JfSfiSc S ft & fflffiMMOSFETtt i tfitf- 

* */WCSFETfc: ± 0 tSiSS ft 4 ^X b 7 V ^ * * ^- b 



[0063] mi^Onf-v *;l'M0SFETniu212^ Hl/^f >'M 
mzX?>m^in2ntfAt) , |52COn^-v */WM0SFETnm213 
OFl/>f ymH(cA*ft^in212^A0 . S fete. P2^0 
*/i^M0SFETnm213<oy— hS®(^A^ft^in213^ 
7>v 0 . mi^nf-^r *yUhDSFETnn212<oy — httStCASl 
«#i 11213^5^X0 . »lcOn-f-ir*/WOSFETiM212*3 
J: t/^2C0n^ *;UM0SFETnm213<7) V - ^Sffiiimi^O ^ 

- Hnd211fcl«*Sft4 - k T\ Hl^n^A- *A+IOSFETn 
m212^ £lffR2P)n^x t-MOSFET nm21 3 (rC J; oT> 2A^3 
\ftj3CO*l>i?f mm?- b sel211 Sr^°^ b 7 V ^ ^ 
CZctO^JtUTv^^. 

[0 0 64] Sfe(C. miO/-Hnd211ti. *10pf-^r 
^;UM0SFETpm211^J:l^SS3cOnf-^^;UMDSFETnin211COy 

- h HffiCSa S ilf V ^ 4 . mW)P^ -v ^^HOSFETpnfil 
Hi. *l«0»lWffi*tt*Vdd211fc»2<oy- Knd212^ 

3<7)n^ *;WOSFETnB21«i , JS2^«rfP*{a«lft*Vss2 
llkJ»2^y-Hnd212^HltCV-^ ■ V^K^^ 
oi9tSf«S<l-C^fc. -it^iO. mi^pf-^r*^ 
M0SFET P m211^ <t t>^3<50n^-^^MOSFETnm211(C i 0 . 
^ yA-^K t a^-hinv2U**lt*S*i"CV^|i. 021CC 

[00 6 5] i<30B§ H >^b7>i;*?Vfohmi, W>2 
cOnf - *7UM0SFETnffl212i3 <£ tKnm213^ ffi L S V AMMS± 

fe , ywh^y^^tcifi tfcmy- b tfi& BZti 

fflSMOSFETHJt^. b 7> : JX?-e\$WMX*1hh k 

fi«Jco J: a tc . ffltiSMOSFET k ^>"7, h 7 > # SriSS L 

SrKLS^ttWETKIR^rkdAO. ±IEfflHS» 
ffllffiMMOSFETk^Xb^ >z/X?&i%&t 4^ 

^ii:^ <! k ^< . tt«E. asaflBffA^tt-k . 
[00 6 6] *J«BC*JV^'C. LSv^««I«o» 
sfir £ MOSFET * H31*r 4 #acoSW « Itt^-t * - t # v ^ 
«EE«0B=fi:SHDSFETK: J: O^WMtHBSrW*^* 
^l<0¥Sfi. filSMOSFETcO^-'- hK-ffcRT60**-{4^ 

[0067] Hl5t«-r*>«i. JJB*S*WV^TH12 
<^ElBtHT^hLfcW*WTJ54. 7U 
»y 7"7 D »y 7"f 121 . fl22t±**Lfc. 7'Jv7 - 7a : yT 
fl21c7)ttS^t°>ti, tennl21ktg^$iXl>o terml21ti. 
%\<nf- h«ffigatel21 k ft* S *Vt ^4 . h WE 
gatel2lU. p+V-X- H 4 >«J5Sdareal21±?:aiB 
-T^CktCj: OSl^P^-v^n'MOSFETpml^^SiX, n 
+ y __ x . yfattdareal22±$r3i3fl1"4^kt3j: 
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O^l^nf-v^MDSFETnnl^eSSil*. P+V-^ * 
H W yffll*dareal21(i:n^ i;l/®«nwl21±tC. n+V 
• yffli^dareal22(i:p^^/Uffli|Epwl21Jb^^ 

[00 68] pf-v*;WOSFETpil(OV— ^tt, JSltf* 
f«{a«l&«Vddl21i:«ggSii. HH^i* nf-v* 
;UM0SFETnmlcO K W V*3 ilf«B^terml22t»Kf & . 
4fc. n-f-^*;UHDSFETnHl^y— J^ti, K^KlffUffl 
^&*Vssl21fc:««S tlZ^h. H+TJMfc 0 WEtfJB 

^;U-*-;W**UTVv4. n>)i;Hiinwi21(:(l * 
;U-*-;WH121SatTVddl21*»fe»l;Sil. P^x/b 
®J*pwl21^«i, *-;HH122tiltTVssl21*»fe 

ttmsft-o**. 

[oo6 9] ztiiiZi^mzco-i ^uay-Mw 

1 A*fllj£S ftT ^4 « micopj- -r */WOSFETpml*J J: JS 
160n^^*;UM05FETnniHcJ: 0. yA'-^Hiy 
-HnvljWtfi£Sft4. f5l«t^. SS2^y-btEffigatel 
22*5 J: V P+V-* • HV>f ><H«dareal23*3J:Vn+y 
-X • KW >fI«dareal24^J: 0 , *20p*-* *'W0 
SFET P m2& J: tfff2Dirf- * +7 WiOSFETnm2^« $ ft . £ 
K (I ± 0 J£2C0"f > A- *MHy — h i nv2#fltj£S ft 
£> . invlCOa^^^T^I>terml22^ inv2C0A^)S^T 

[0 070] inv2cOtt}^ffi^terinl24(i; > 3I2<7)7 U 77" 
yo-y7 B fl22<7)A^fyWg^^ftl). ZZX\ m\<r) 
y—h HHEgatel21tf>T C> n -y f- V ^ S: ft L flWSareal 
21fcJtfareal22**Lfc. ¥»*»«HI»^»BtiM 
kl*3^T, i>x/HKttpwl21, nw^l-t-ft-eilfc^ltWfc 
SK^ffiS-tirfcflfct-. HSlWfcareal21. areal22<0# 

±0. ift^O»«O'P*iE%|}«JS**ie< J 5:0, MOSFETpm 

[0071] m5tz^xoiz. zco^mzit^s, ¥ 

ETO L £ v vftmffi £ S * tcSG x. 4 - fc 4 . H5T 

JfiB-C* UT V > * . «l»«t t * L JBB W i tf «51 **« 
L S V >fWBEOMDSFCTTl)l« L fcfiffly- K Sfe & «0 
*B»W i*f852*W L S V «E<AMOSFET"Cfl|lfi Lfctt 
Jiy-h£iFLT^4. 0*tCpath51fc LT 02^11** 
fefl20»K, path52h LTH2W13A»fefl40liBS:« 

[ 0 0 7 2 ] fc«U iO^TffiTti. ^«smfS@f«^ 

tf-f ^ViT^a^XB**. «ffl^*HDSFETOWIB»*W 

[0073] 025tc^^i. ^SffifeJfllvfc*^ 
iai2C0W-fi2ac7)L#V^ttOM0SFETCJ:S 2o<7)>f 



y ; <- 5<nmz.r>\ ^-C > >M * <0*8ffiii KIT* 4 . [21 
12cOWifflffl^M0SFET fcffi WC V * 4 <50T\ pS^Sil® 
mco-mz, nnrx/W*JB«SftTV^4 2»'>i;UflBl 
Srfc^TV^4. pSfjtajEBJI&tt. n+SOV-X • H 
U"f >HJ*diff25Gh diff2504, y- hltfLKox250 
L ox2504*5 itfy-b ««gate2501, gate2504**7gj£ 
$ftn^-^*;UM0SFETnm250K nm2504£:fllj£LT^4. n 

9x;Mii*«a«Wip+a^)y— ^ • FW :/fW«diff 
2502. diff2503. Y- FKKfcJ«ox2502. ox2503. *3eki/ 
y- bSffigate2502. gate2503#»£>3:4p^-r *;l^MDSFE 
Tpni2502. pm2503#ffM£ftTV^4 . $ v^^*)V 
M0SFET69 y — ^ «fc Vn^ x /b^CVdd „ ^>;l/M0SFET 
CO y -X*3 J: UfpKSK VssaBf*** S ftT V ^ 4 . 
[0 0 74] ^^T\ nm2501^pm2502^J: 0. 0120^ 
yy\-^invU nm2504hpni2503CCi: 0 . H12<7M W< 
~^inv2^1tJSSftT^4i:^4 fl invUl*L*V^|| 
cOMDSFETT'fltfiE-f 4 Jta^tC > nin2501 fc pm2502<7)y - h 

1 ) f,m< LX. inv2«i®L#V^jlc75MDSFET-C«Sc-r 
4^CC nra2504^pm2503coy-hKffcKT^Sf*: 

[0 07 5] L*V\«E<O»sa:4M0SFET*Cj:»3 
i|^fl«ail]»Srfl!fi6-r4«3cO#att. miBMOSFETcT) 
y-b»<tBW^ffi&ai4ifc'C*>4. i<0#aSrffl 

cofftliy- b Sr«jiW-4MaSFET<0 L* V^IWffiSr 

aWitf»IWkXSa&«. «Wr&M0SFETO«SBbfi«t 
^r4 e 

[0076] 132614, flSOf f ^M"^^««»"C* D . ± 

05FET l,z J: 4 2 oct) >f w ^ co^J(-o v vt S-J-EST* 
4. 

[0077] 025|p|«tC. pS2«*®»C0— WK. 
x;U3WB«SftTt^4 2a^x;Uflt3SS:i:o"CV^4. p 
atK^)«fflBWi. n+3Uoy-J* ■ Fl-^>' ! ^adiff26 
OK diff2604, y- h SS-fURox2601 . ox2604*> J: l^y- 

bfl;feate2601 . gate2604^'?FM$ ftnf-* ^/UMOSFETn 
m260K nm2604$:1«^ctTV^4, n^x/W««*BJi^« 
p+fi^)y— ^- KU>f yffi«diff2602, diff2603. y- 

bK-fL^ox2602. 0x2603, feit/y— bttffisate2602. 
gate2603^^=5r4pf-^ */UM0SFETpm2602. pm2603^B 

jS^ftT^4, 
[0 078] pf-^*;W«SFETOV— ^*J«tl^n 

^ x ;l/tzVdd. nf-v ^/UMDSFETCO V - ^*5 J: lApSffi^V 
ss^fifg8Sft"CV^4. iits nm2601tpin2602(wj:»9. 
H12<7)^ y^S~^invl s nm2604tpm2603^J: 0 . 012 

L § V *«<0HQSFETTlllfiM"« fc A (3 . nm2601 1 pm2602 
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[0079]*fc, L*v^tt«E<O»fir&HQSFETfc.J:0 
^**SliaB4:fll*"ffc*4^a«±. HUISMOSFETCO 

-h^ ftj^-T & MOSFETcT) L % V Mfi«K ergi(-S!^^- 

[0080] 06tcy- b^£ V^ffl©±cOM^M 
f^J^if . H6^9 7fc*-«£«:aK^ ^-b 

6OM0SFET erJfM-r & - ^ £ * 
[008 1] 027^(2:, i^*aSrffl^fe*^4C. 012 

fc, pfi»«*BJio— n^x/^***ftS*vt^* 
2fi r >x;Mf}t£: t-oTV^o pSS^Sii^ii:. n+ 
gj^y-X . KW yftl$diff270U diff2704. y— 
bl£0$ox2701. ox2704*3 J:tf y- bttffigate2701.. ga 
te2704#JFM:£iXn^ ^;l-MQSFETnm270K nm2704£1i 
iSl/tv^a. n^x;MIW»BiDiWiP+ffl<OV-x- b' 
U>f y«Wdiff2702. diff2703. y- bffiMfcJlox2702. 
ox2703. fc>±^y-bSfeate2702. gate2703**fc«c* 
pf-^^/UMDSFETpm2702. pm2703#JBlS;&ixT^S. S 
£>tC. pf-^^/UMOSFET^V— Xfcitfn^x/WcVdd,. n 
f^^r * ;UMDSFET<7) V -*±3 <t lXrfl«tCVss*«* £ iVC 

[ 0 0 8 2 ] iit. nm2701^pm2702iC J: 0 . I212<7M 
yA-?invl, nm2704 > pm2703^ i: 0 . V* 
- * i n v2*<«j£ S ilT V ^4 k -T . invKilS L £ HI 
OMDSFETTli*r*fc^^ nBl2701 * Pra2?02^y- b 
fi (H^y-b^Lgl) LT. inv2tt(SL*^ 

«COM0SFET-CKI«"r * fc*>*- * nm2704 pm2703coy- 

b* (Hcoy-b#Lg2) £/Jv3<-f 4. 

[00 83] 07*fflvvt. aMWJfcfcwC. L£Hfi 
ttflEO J** 4 MOSFET * SBW t «<0*BW)3(I«£«*K 
Bfl-T 4 . U # V ^ffift£E<0j*3: MOSFET (rC J: 0 #*ft<MS 
0Bt«l«"r&W2fiO#gHi. *rS2H0SFET<D»«K«t& 

FETHti. S^I)S»^ r^tE^Mti)^^- 
[00 841 ^n-fiio^x^aatst-ffi^iS 

[0 0 85] ^d-C. 07fc«*J:3fc* H— 



«E<7)M0SFETti:££ ^< £ HMO** x/HW*± 

4%&fcl4* fflRc^L S V^ffl«EOHDSFETS:je«-r6^: 

[ 0 0 S 6 ] 07X14, ¥»*WWHa»L5I70±«ri«1171 
frfcwell 75^) T >x7^i^$r1flSL^^I*CS)^o <L£ 
■C, well 71*^well 74#«L*^«EWSFETJB*) 
^xJWlttL well 753bWUSV^ffl[«E^M0SFCTffl(7)^ 

x7tfW*T*4. HOSFET*)L*v«E 

[ 0 0 S 7 ] 07lift L £ V ^«EE<OMQSFET tl i & MS 
^ b t £ L,£ iMI«E<OM0SFETKi himy- bc7)M 

MOSFET tCcfc b k^L^ HfittJI^MQSFETKJ; 

J:3H, 2WK<7)L#V>it^HQSFETSrfflV^4IRW4. ^fi 

[0088] I27t14. nf-r *;^M0SFET* fcttpf-^r* 
;UM0SFET^ fc' t> t> A»*l*Tfll«'t ^> W"C* & # • ^ 
^yUMOSFET fc p^ */UM0SFET $r H^ffl V ^Tffitl^MOSFE 

««SM0SFET<O»£tt . n^-c *; WOSFET $r mffct t tz 
frCOrf x )Vm& h Pf" ^ WWSFET £ fiUSt" 4 fcftXOn 

[0089] 012COSffi2a^LS WicOMOSFET 

»R«ffifB<7)-SKCs *£f*$iX^2o<50p^x^P-welll 
Bi^>- W ell2^M$ilT^0. &^>^ p-welll<50 
SfflJi^— SPt-n^ x ;Un-wel 1 1 . p-wel \2<^m.mM(0— 
mzn*7 x ;U-n-wel 1 2*«»ftS tlX^i 3fin? x /t-flBt t 

X««diff801, d iff 804, y- b^t^oxSOK ox804 
feit/y- bmffisateSOl, gate804OTB«;S*Lnf".-v * 
;UMDSFETnm801, nm804Sr«fi!cLT e n^x/Hi»* 
ffiJBW4p+S<50V-^ ■ HU-f >HW»iff802, diffSO 
3, ?— hlKtffiox802. ox803, *5 «tlXy— b^Sgate8 
02. gate8O3^^ ; 5r^P^A-^t'M0SFETpinS02. pm803^JK 

[0090] pf-^*;WIOSFET^y— XCVdd, nf-v* 
;UM0SFET(7) V -XfcVss3&«««S V > & . pf - * */W! 
0SFETpni802<7)n^x;WfcVbpU n^-r ^^MOSFETnmSOl^ 
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p^i/WCVbnW^SftTV**. Sfefcl, pf-^r*/WM 
0SFETpmS03cOn^ x ;UtCVb P 2. n^-v^/l4DSFETnia804^P 
^xyK^Vbn^ttStlTV^. ICt, nm801fcpm802 
^J: 0 . H12<7M >VS— ^invK nraS04h P ra803tCi: 
0, [112^0^ WN-^inv2^^$tlTV^h-ri> e in 
vltt*L*V^HDSFET-C1»* U inv2l±i£L# V*(B 
OMDSFET"Cli«i-*fc^. Vbpl£Vb P 2J: 
fc. VbnlS:Vbn2J:»)fiVMBE*Ci-4, *tL*'fL^«E 
®i, Witf, Vdd=1.5V. Vss=0V, Vb P l=2.0V, Vbnl=- 
0.5V. Vbp2=1.5V s Vbn2=0Wfc:R5£i"4. 
[009 1] 016tZ0ScO«5t^r^^ **cj: £>012<7) 

j&tt, mi^^-b*featel21hp+V-X • 
«dareal21H ± D«J£Sft*«l^P*-* *A'MOSFETpml 
t »20y-h«featel22*5J:l^ P+V-X ■ KIM 
yflWtdareal23lC ± 0 f8f&£ ft 6#2*>p* * */UMDSFET 
pra2ii:. ^ft^ftfl'l^n^ X 7HW«nwl51t5 J:tfnwl52±t 

atel21fcn+V-J* ■ yM«dareal22tC «t 

ft&gl<9n^**7W1DSFETnoil2: . 3S2?) y — K Sffigate 
122^cfc^n+y-X • KW >a«dareal24t= ± 9flft£ 
Sft6g52COn-?-V *7MCSFETn«2ti. ^ft^'ftSiJ<OP^ x 
;WIJ*pwl51fc J: Vpwl52_htw?BfiS;SixT . 

£ I vffiMDSFET i:HLIV MfiMOSFET h tzMZ. V x 

-*-/WTH15l£5I£T . JB^«fWlfilL«fft»Vbpl51t 

TH153t»t-C, «S4^BfWffi*»ft»Vbpl52tCj: 
T*SE£«*SS*U pwlSltt. ^/I^- *-/HH152* 
JltT , *5^IMW<ft«l4«Vbiii5lt:J: rxl 

t\ «660»ff«ffiffiSISI»Vbnl52C J: *)><4 T*«E£ 
«jfe$ft"0>&. MQSFET<03£fitZfl«&1-*^Mrx« 
EffiSSi&tfffit-ift^ 016(c**T J: 3 Witt 

[0093] E39CC H«=«Lfc««aMaSFETte J: Offl 
9(7)(a)li^ft*«IllHLSi90±t:, 

gfW * * - Ltltf-* P^^ *^MQSFET fc n^- * * 
;UMOSFET^±TCwffiaS<i"tV^*o ZZX\ row91*3J: 
tfrow96±<0»ay- Mi„ fl&L# V ^ffimE^MQSFETK 



[0094] £tf>*6\ P w91^^pw94C0|g^?ft^4 ; O 
Op^x/MHi^ffiat-**. P^tTt^?iJrow92. ro 
w93. row94. row95(-3. H— <0 L£ iMMffiAMDSFETC 

T'SS. nWiZ, row97hrow9Stip^x/U®i*PW94S:ft 
f LTV^« nw91j6>^nw95<05c><7) n*>x;U*!^ 

92krow93t±l^n^ x;HB«nw92, row93 1 row94ten 
^ x ;l^gi«iw93 , row97 k row9S^n ^ x ;HSttjnw95* * 

[0 09 5] £?Z. 09CO(b)H(a)<7)ffia&tr-3fc*& 

wire91*^wire94ti. ?0^¥tT^EaSft^ 
h* tfz. n<T)^[Z^^Z%^l5^Z^m%.^^ 
tzMi:^ LT J> I) # wi re91(i^ L ^ V >BM0SFETcOp^ x 

wii^ilSL&V^fiHOSFETOn^x/UtC. wire9 
3f& L # V MIMOSFETcOp ^ x;WC . w i re94i ±ffi L § ^ M1M 
OSFET^n^xM^ TAVMiteteLT^ 

Sfflv^T, LS^lWCOJISriMDSFETfcJiO 2 ! 5 **** 
3&nilfii:4ft. 

[0 0 9 6] *»WK:*5V^T, L^vMimE^M 
^4HDBFETt*a'r'6«C<0*RS:SOI (y'J3 N /- 

ffl«E<J0H— <^M0SFET S: 4 1 x ;u4Rtt(Cfll 

^imm®s&±.n&m<DMmz&n<?>i'Z ^««e^ 
MSFETtEatrtit^**. ^^' L - ^^ v ^*®i 

[0097] H22*C*<?)SlttW*S^". ***JMII1I» 
LSI220C.31. SOI*a^ffl«ffiHDSFETCCck 

Witfg221, g222i±«M*-C*ELTV*l>. g221^ J: 3 
(C. *»(t^ffi»ii. (KLSV^fl[«E^MOSFET-Cfl|j*S 
ftfcHa>*-bS:..82220J:5fc, fife<0*E»»±. 
S V^tt«E^WBFETT'«BftS*lfct*a**- ^ ^* ^> . 
[0 0 98] fgL^^fimE^P^^^AMOSFET 

^o«^^ rx«ia«ift«vbp22i . st l* t ^imE^op 

^+*yWMDSFETOfflE^W TX«ffi«tt»Vbp222. f£L 
# ^fME«Onf-^*;UM0SFETCOStS^^-< 7Xtfiftl& 
»Vbn22U ftL 6 V^t«ffi^n^^*^HQSFEW»»< 
>f 7 x«tittl&l»Vbn221*<*ft.< p ilW ^ Tfr tcE«S ft 
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X^h. 

[0099]^tJ. *0C»V^TIi. MOSFETcOV-xm 
«0«<aft«»tt*«*Lfc. X/l,-^-/HH22U TH22 

MB*. L*V*M>«» (fcfc'U ffifflffiMOSFETW*! 
•£{±. pf-A- *;H«EFETJB t n^-+ ^MIOSFETfflWSCitt 
IMI*95*a«"C* * ) Stt UT J3 * . H0SFEW3 L 1= V i 

o „ m%->tz t £ v^ia^MosFETtesco^^ffis 

[OlOOloi')- *»»»C*5VvC . W-f 7^1 
fcK±^TM0SFET«OL*VMitttE£SS*.4 
#-S*fflV^3t*&. H^iMSn^-^rv^t*^, SOI 

[0 1 0 1 ] <xtc \^ft^tc*mW*&#^®& 

tcomm^^y^ 7v >J i: LT«»LTJ3<. *.)V-y 
-4 7'5 'J Ktt LfcEttJBttfcffitf'*'* .1 fc i 9 . 

[0102] Hl0tc*f6 B ^-fe^7^ 7" 7 U Srieit L£ 

v\itEE. «8ES¥* s »*»ii'CVM). clOllitR*^ 
-^■feVK cl02J3. HDSFETcoy— KfiW^ fttc U^-fe^ 
X'foZ. 

[0103] &mffiX-\Z. Z.<DX o KHHSSKOt'l' 
tt££ifc-fc/W*ffl*L-CVVfc. cl03J±, cl02fc|5lt 

03A<M0SFET<D L £ ^ ^tEE^l&V ^MOSFET i 0 tS fi£ $ fl 
iVXfo h . .Hca^US J: 3 ^8WttM*0»& 

asrfstt. sat-t aioc^-r^-cr^ya* 



'^5 — y^ig-Sd^r^vlfctiiiELfc. 
[0 104] covx^^-ySr-fPSIBt:. ISttStL 

SSttflBB. k*^>-bA-* t ^^L'S^ffl<omSFETl= 

#-fe/KOM0SFETWL £ V^WtBEfcRIi-SttfWi. 
cO-feA^-f 7=7 'J fcK«LfciE1«IIE*fc:«ttSnt^4 

y*it&ZttfX%&. zcoW&lz&^X. -fen^T" 

■C , L % l iIIEWl^ &MCSFET arlS^iT % h 1ff$fi£ft 

[0 1 0 53 4*5. yA-^-b;U^ 
L^C^', C^iJ^AND. OR, NAND. NOR; -feU^^, 7'J 

[0106] <JCt. ±IE5>f 7*5 'J fieiSLfclBISJS* 
[0107] 023(5, m\0co-t!Uy^7y U Srl£1SLfc 
mx\ ^cO^ste P 230~step232{i5a®. MV^EPtiM 
fftIil£a>L0G230(± . m I l£VK)[M<0±m&miZftmMX' 
#afbX5astep2305rfi : 3 . 

[0108] IHMBi-fWOflbtepSOU . r ^ y ai?- 

iz&L&LK^ftMiUiSMX'h 11 ) , «iJar»as:7*-/i'^ 

6. i<^)«r. r < U-<ti^Hste P 231tJ:0ffi^t^ 

t^w^tti:. ^jifL^M^^fo. tnm.wm 

►)^T^istep232$:fi ; 3. 'e.iVvi 7*7 ULIB 

[ 0 1 0 9 ] £ £-C*i . T -f V"f ft^SttSstepBS^ i 
t^MKH^ H-gSaSstep234 SrJi^ilL ^ft L , 
-tA-mV^XZ'^^. ^-y h i ;y.hnet230Srai^t"4, 

L , ttlftlto-? HUJitt. 22nsec , 1 . 70secfS> 4 i: 
■TS . BA^C<0^a*^C=not{B)T-*3lSiX"C V>S> fc-f & 

*A^*^ . AA^Dafc f05g!K> llf -f U Sr5nsec 
i:-T4k. -fy/W-Of^Wli. 0.08OT"Cft6 

[0 110] i<ot*. H-<o«Mfeo4 , 3-f w^-^-fe 
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